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(54) COLD-CURING POLYURETHANE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a cold-curing 
polyurethane compsn. which is excellent in storage 
stability and curability, does not foam during curing, does 
not emit an irritant odor, and does not corrode an 
adherend by compounding a polyisocyanate compd. or a 
urethane prepolymer, an oxazolidine compd., and a 
compd. which accelerates the opening of an oxazolidine 
ring. 

SOLUTION: This compsn. is prepd. by compounding a 
polyisocyanate compd. or a urethane prepolymer (A), an 
oxazolidine compd. (B), and a compd. which accelerates 
the opening of an oxazolidine ring (C). Component A is 
pref. a urethane prepolymer formed from a polyoi and a 
polyisocyanate in an equivalent ratio of hydroxyl group 
to isocyanate group of lower than 1, e.g. 0.95-0.75. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A) the poly isocyanate compound or an urethane prepolymer, and B — a room- 
temperature-curing mold polyurethane constituent characterized by containing an oxazolidine 
compound which has at least one oxazolidine ring, and a ring breakage promotion compound of C 
oxazolidine ring. 

[Claim 2] A room-temperature-curing mold polyurethane constituent characterized by containing 
D denaturation carbodiimide compound further in a constituent of claim 1. 

[Claim 3] A room-temperature-curing mold polyurethane constituent according to claim 1 or 2 
which is a thing containing a reactant of an urethane prepolymer which said oxazolidine 
compound B becomes from the poly isocyanate compound or organic isocyanate, and polyols, 
and N-hydroxyl alkyl oxazolidine. 

[Claim 4] A room-temperature-curing mold polyurethane constituent according to claim 1 to 3 
whose ring breakage promotion compound of said C oxazolidine ring is a hydrolysis nature ester 
compound. 

[Claim 5] A room-temperature-curing mold polyurethane constituent according to claim 1 to 3 
whose ring breakage promotion compound of said C oxazolidine ring is mixture or an addition 
product of p-tosyl isocyanate, and an oxygenated organic compound or a sulfur compound. 
[Claim 6] A room-temperature-curing mold polyurethane constituent according to claim 1 to 3 
whose ring breakage promotion compound of said C oxazolidine ring is an organic bismuth 
compound. 

[Claim 7] A room-temperature-curing mold polyurethane constituent according to claim 1 to 3 
whose ring breakage promotion compound of said C oxazolidine ring is the mixture of a 
compound chosen from each group of mixture of group e ORUTOGI acid ester and an organic 
silicate, group fp-tosyl isocyanate, and an oxygenated organic compound and a sulfur compound 
or an addition product, and a group g organic bismuth compound at least one or more, 
respectively. 



[Translation done.] 
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Component B is pref an isocyanatooxazolidine compd. (e.g. a compd. represented by formula I). 
Component C, when hydrolyzed, generates a free acid, which accelerates the opening of an 
oxazolidine ring, an example being methyl o- formate. The compsn. may further contain a 
modified carbodiimide compd. (D). The compounding ratio by wt. of A:B:C:D is 100:(0.1-200:(0.1- 
5.0):(0.1-2.5). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with a room-temperature-curing 
mold urethane constituent very useful as the adhesives of a polyurethane resin system, a 
coating material, a sealing material, a primer, etc. 
[0002] 

[Description of the Prior Art] Since polyurethane can be hardened with moisture in ordinary 
temperature and is excellent in many properties, such as elasticity or an adhesive property, it is 
used for a sealing agent, a waterproofing agent, adhesives, etc. The polyurethane system sealing 
agent used for such a use has a 1 liquid type thing and a 2 liquid type thing, and before using 
base resin and a curing agent, it is necessary to mix a 2 liquid type thing. Although there is an 
advantage that the time amount which hardening takes is short and ends in order to mix to 
homogeneity before using it, since a mixed production process is performed on the spot at the 
time of execution, handling is complicated. On the other hand, since a 1 liquid type thing does 
not need to mix a component at the time of execution, it is easy handling and need has been 
increasing it. A 1 liquid type polyurethane constituent is mainly a moisture hardening mold, and 
since it hardens with the moisture with which the moisture or the blended compound in air was 
adsorbed, bridge formation hardening begins from the surface of a constituent, and advances 
inside. For this reason, by the time the used constituent hardens completely, the long duration of 
a round-head day will be required from half a day. Thus, since the hardening reaction began with 
the moisture which it compared with the 2 liquid type, and hardenability was inferior, and stuck 
to the moisture in air, or the component of a constituent during storage, the problem was in 
storage stability. 

[0003] the curing agent which maintained especially the balance of an oxazolidine system of 
hardenability and storage stability in this as a moisture hardening mold latency curing agent 
although the oxazolidine system, the ketimine system, the enamine system, the thio silyl radical 
system, etc. were known — it is — the engine performance of a hardened material — 
comparatively — being good (JP,55-35407,B, JP,58-5913,B, and JP,58-5914,B) — the attempt 
of oxazolidine which is going to change the 2nd place of a carbonaceous substituent, and is going 
to control the ring breakage speed (activity) of an oxazolidine ring has been made. 
[0004] Furthermore, although it is indicated by JP, 2-5571 5,A that the oxazolidine compound 
which has two oxazolidine rings in an isocyanate prepolymer, and the constituent which added 
aromatic series polyfunctional isocyanate show storage stability as a 1 liquid type urethane 
constituent, it is not necessarily enough. Although it is known that an acid like 2 ethyl hexanoic 
acid will promote the ring breakage of an oxazolidine ring, when it considers as a 1 liquid type 
urethane constituent, the acid itself reacts with urethane and storage stability is bad. When it 
considers as a 2 liquid type urethane constituent, problems, such as foaming by the reaction of 
an acid and isocyanate, may arise. Thus, the urethane prepolymer which has an isocyanate 
radical at the end will produce air bubbles in a hardened material, if carbon dioxide gas is 
generated and this becomes more than a constant rate, in case an. isocyanate radical and 
moisture react. 
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[0005] As a method for solving such a problem, although JP.62-91 55, B, JP,4-27962,B f JP,4- 
226522A JP,5-8730,B, etc. are illustrated, the method of adding ketimine, aldimine, or enamine 
in an urethane prepolymer is indicated by these. Although these methods have a remarkable 
effect to foaming control, the viscosity of a constituent rises during a mothball and a problem 
comes out of the compound used for these methods to storage stability, in order to raise 
hardenability — a hydrogen chloride and tin (IV) — ( — J. — although using curing catalysts, 
such as an organic compound of Coatings Technology, 49,631(1977) .) or tin, or lead or the third 
class amine, had also been indicated, when a hydrogen chloride was used, the corrosion of an 
irritating odor or adherend became a problem. Moreover, as for a tin (IV) compound, storage 
stability usually gets worse very much. 

[0006] this invention person etc. indicated the urethane constituent containing an urethane 
prepolymer, an oxazolidine system compound and a silyl ester compound, and a mono-isocyanate 
compound in JP,7-1 38336,A. This constituent makes the mono-isocyanate compound 
configuration business indispensable as a scavenger of the moisture in a system, a ring breakage 
oxazolidine system compound, or a free acid. However, addition of mono-isocyanate was not 
necessarily effective in improvement in storage stability, and also produced problems, such as a 
possibility of producing gelation by the case. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention tends to solve the 
trouble in the conventional technology, and tends to control it in the condition of a request of 
the speed and the degree of ring breakage of an oxazolidine ring in the constituent using an 
oxazolidine system compound as a latency curing agent, and tends to control foaming of the 
constituent at the time of hardening at the time of storage, and tends to offer the constituent 
which has a desired cure rate. If the hardening condition of an urethane system constituent can 
control if needed, each 1 liquid type and 2 liquid type room-temperature-curing mold urethane 
system constituent can be obtained, and adhesives, a primer, a coating agent, a sealing material, 
etc. can be appropriately manufactured according to the purpose of use. 
[0008] 

[Means for Solving the Problem] namely, this invention — A poly isocyanate compound or an 
urethane prepolymer, and B — a room-temperature-curing mold polyurethane constituent 
characterized by containing an oxazolidine compound which has at least one oxazolidine ring, and 
a ring breakage promotion compound of C oxazolidine ring is offered. The above-mentioned 
constituent is further provided with a room-temperature-curing mold polyurethane constituent 
characterized by containing D denaturation carbodiimide compound. An urethane prepolymer 
which said oxazolidine compound B becomes from the poly isocyanate compound or organic 
isocyanate, and polyols here, A constituent which is a thing containing a reactant with N- 
hydroxyl alkyl oxazolidine, Or a constituent whose ring breakage promotion compound of said C 
oxazolidine ring is a hydrolysis nature ester compound, A ring breakage promotion compound of 
said C oxazolidine ring Or p-tosyl isocyanate, A constituent which is mixture or an addition 
product with an oxygenated organic compound or a sulfur compound, and a ring breakage 
promotion compound of said C oxazolidine ring offer a constituent which is an organic bismuth 
compound. 

[0009] Below, this invention is explained at details. The poly isocyanate compound or an 
urethane prepolymer which is the component A of this invention is a compound which constructs 
a bridge and hardens and serves as a macromolecule, while the amount of isocyanate base forms 
an urea bond by existence of water. 

[0010] A poly isocyanate compound or an urethane prepolymer used for this invention is not 
limited especially that what is necessary is just the urethane prepolymer generally generated 
from polyol which is a kind of the Pori hydroxyl compound, and the poly isocyanate. 
[001 1] Polyol is the generic name of alcohols which replaced two or more hydrogen of a 
hydrocarbon with a hydroxyl group, for example, is the product which carried out the addition 
polymerization of one sort of alkylene oxide, such as ethyleneoxide, propylene oxide, butylene 
oxide, and a tetrahydrofuran, or the two sorts or more to a compound which has two or more 
active hydrogen. Here, as a compound which has two or more active hydrogen, polyhydric 
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alcohol, amines, alkanolanriines, and polyhydric phenols are mentioned, for example, as polyhydric 
alcohol — ethylene glycol, propylene glycol, butanediol, a diethylene glycol, a glycerol, hexane 
triol, trimethylol propane, pentaerythritol, etc. — moreover, as amines, ethylenediamine, a 
hexamethylenediamine, etc. can mention resorcinol and bisphenols as ethanolamine, 
propanolamine, etc. and polyhydric phenols as alkanolamines. 
[0012] Polyester system polyols, such as polyolefine system polyols, such as a 
polytetramethylene glycol, a polyethylene glycol, a polypropylene glycol, a polyoxypropylene 
glycol, polyoxy butylene-glycol polyether system polyol, polybutadiene poly polyol, and 
polyisoprene polyol, other horse mackerel peat system polyols, lactone system polyol, and castor 
oil, etc. are desirable, and, specifically, it is also possible to use such polyols together if needed. 
Although these compounds may be used independently or two or more sorts may be used 
together, about 100 to 10000 thing of weight average molecular weight is desirable, and what is 
500 to about 7000 is still more desirable. 

[0013] As a poly isocyanate compound, there are various things used for manufacture of usual 
polyurethane resin. Specifically, 2 and 4-tolylene diisocyanate or 2, 6-tolylene diisocyanate, 
diphenylmethane -4, 4-diisocyanate and such denaturation articles, 1 ,5-naphthalene 
diisocyanate, tolidine dHsocyanate, hexamethylene di-isocyanate, isophorone diisocyanate, 
xylylene diisocyanate, etc. are mentioned. These poly isocyanate compounds may be 
independent, or may use two or more sorts together. 

[0014] Although a quantitative ratio of the Pori hydroxyl compound in the case of urethane 
prepolymer manufacture which has an isocyanate radical at the end, and the poly isocyanate 
compound considers as a quantitative ratio from which hydroxyl per isocyanate radical in the 
poly isocyanate compound and in the Pori hydroxyl compound becomes one or less piece, the 
number of them is 0.95-0.75 preferably. Moreover, manufacture conditions of an urethane 
prepolymer are good on manufacture conditions of the usual urethane prepolymer. Namely, what 
is necessary is just to make an above-mentioned hydroxyl compound and the above-mentioned 
poly isocyanate compound react under ordinary pressure with reaction temperature of about 50- 
100 degrees C. 

[0015] An oxazolidine compound which has at least one oxazolidine ring which is the component 
B of this invention is a compound which has heterocycle of a saturation 5 member ring 
containing oxygen and nitrogen, ring breakage is carried out under existence of moisture(water), 
it is the compound which has an oxazolidine ring which reacts with an isocyanate radical and is 
hardened, and, specifically, N-hydroxyalkyl oxazolidine and its poly isocyanate addition product, 
the oxazolidine silyl ether, carbonate oxazolidine, ester oxazolidine, etc. are mentioned. 
[0016] A dehydration condensation reaction with alkanolamine, a ketone, or an aldehyde 
performs hydroxyalkyl oxazolidine. As an example of hydroxyalkyl oxazolidine 2Hsopropyl-3-(2- 
hydroxyethyl) oxazolidine 2-(1-methylbutyl)-(which it lets be hydroxyalkyl oxazolidine (1) 
hereafter)3-(2-hydroxyethyl) oxazolidine 2(which it lets be hydroxyalkyl oxazolidine (2) 
hereafter)-phenyl-3-(2-hydroxyethyl) oxazolidine 2-(p-methoxypheny)-(which it lets be 
hydroxyalkyl oxazolidine (3) hereafter)3-(2-hydroxyethyl) oxazolidine 2-(2-methylbutyl)-(which it 
lets be hydroxyalkyl oxazolidine (4) hereafter)3-(2-hydroxyethyl)-5-methyl oxazolidine (it 
considers as hydroxyalkyl oxazolidine (5) hereafter) is mentioned. 
[0017] 
[Formula 1] 
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^•;U!» *+*VU5» (5) 

[0018] The oxazolidine silyl ether is obtained by the reaction with alkoxysilane, such as above- 
mentioned N-hydroxyalkyl oxazolidine, trimethoxysilane and a tetramethoxy silane, 
triethoxysilane, dimethoxy dimethylsilane, vinyltrimetoxysilane, vinyltriethoxysilane. gamma- 
glycidoxypropyltrimetoxysilane, and gamma-glycidoxy propyltriethoxysilane. By making a titanium 
alkoxide, an aluminum alkoxide, or divalent Sn into a catalyst, this reaction is 40 degrees C - 160 
degrees C, and is especially performed at 80 degrees C - 1 40 degrees C preferably. 
[0019] Specifically, following oxazolidine silyl ether (1) - (3) is mentioned. 
[Formula 2] 

CH 2 =CH-Si4<^ H 2 CH 2~ N \^ 



tf+tfl/'J yyy'JW-fA (1> 

r~\ 

'X° „ 

^■drV'J'J -^>->'J;H— 7"^ (2) 



3i-f0CH 2 CH 2 -N O 



Si-f OCH z CH 2 -N. .O 




**^ , / | j-/>->'j;n-fJi' (3) 

[0020] The carbonate oxazolidine from which carbonate oxazolidine is obtained by the method of 
JP 5-1 17252.A is mentioned. It can obtain by making hydroxyalkyl oxazolidine, such as concrete 
for" example, above-mentioned hydroxyalkyl oxazolidine (1), and carbonate, such as diaryl 
carbonate, dimethyl carbonate, and Zypro pyrene carbonate, react using polyhydnc alcohol, such 
as a diethylene glycol and a glycerol. 60-160 degrees C of this reaction are preferably performed 
at the temperature of the range of 100-140 degrees C under existence of ester interchange 
catalysts, such as sodium methylate. As for the addition of a catalyst, it is desirable that it is 
50-1000 ppm to the total quantity of hydroxyalkyl oxazolidine. carbonate, and polyhydnc alcohol. 
[0021] Such carbonate oxazolidine is expressed with the following type (a). 
[Formula 3] 
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11 b 

-O— C — R — N 1 



(a) 



_ n 



(n is the integer of 1-10 among a formula, and Ra and Rb are the organic radicals of 1-8 carbon 
numbers independently respectively.) Rc And Rd each — they are a hydrogen atom or the 
organic radical of 1-8 carbon numbers independently, etc. — it can illustrate and, more 
specifically, the following carbonate oxazolidine (1) is mentioned. 
[0022] 
[Formula 4] 

O 
II 

CH 2 



CH- 



CH 2 



-N— CH 2 -CH 2 -0— C-0-CH 2 -CH 2 -N— 

I ^CH 3 HaC^ | 

.CH-CH CH-CH 



[0023] Various ester oxazolidine, such as ester oxazolidine obtained by the method of for 
example, a U.S. Pat. No. 3661923 official report and a U.S. Pat. No. 4138545 official report, can 
be used for ester oxazolidine, for example, it can obtain it by the reaction with the low-grade 
alkyl ether of above-mentioned hydroxyalkyl oxazolidine (1), dicarboxylic acid, or polycarboxylic 
acid. Specifically, the following ester oxazolidine (1) is mentioned. Furthermore, commercial 
items, such as the Bayer hardener OZ shown by the following type ester oxazolidine (2), can also 
be used. 
[0024] 
[Formula 5] 



CH 3 -CH- 



-C— 0-CH 2 -CH 2 — N >s ^O 

CH/ -CH 3 



/ \ 

O N— (CH 2 ) 2 -0-C-N- 
H C 3 H 7 



O H 



-(CH 2 ) B 



x^;if#*#VUs;> (2) 

[0025] As for the content of these oxazolidine compounds B t it is especially desirable to the 
urethane prepolymer A100 weight section 1 - 20 weight section and that it is 2 - 10 weight 
section in respect of the balance of storage stability and hardenability. 

[0026] The oxazolidine compound B which has three or more oxazolidine rings may be used into 
1 molecule, and this compound is compounded as a compound which has three or more 
oxazolidine rings in 1 molecule by reacting N-hydroxyalkyl oxazolidine and the poly isocyanate 
compound which are expressed with following (b). 
[0027] 
[Formula 6] 
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[0028] It is R1 here. It is the divalent aliphatic hydrocarbon radical which has the shape of a 
straight chain and branched chain of carbon numbers 2-3, for example, an alkylene group, an 
alkenylene group, and alkynylene group are shown. Moreover, R2 And R3 A hydrogen atom or the 
univalent hydrocarbon group of carbon numbers 1-20 is shown independently respectively. N- 
hydroxyalkyl oxazolidine expressed with the above-mentioned formula (b) is compounded by the 
well-known method from a corresponding aldehyde or a corresponding ketone, and N-hydroxy 
alkylamine. 

[0029] As an aldehyde, formaldehyde, an acetaldehyde, propionaldehyde, A butyraldehyde, 
isobutyraldehyde, a valeraldehyde, 2-methylbutyl aldehyde, 3-methylbutyl aldehyde, a hexyl 
aldehyde, 2-methyl pentyl aldehyde, Aliphatic series aldehydes, such as octyl aldehyde, 3 and 5, 
and 5-trimethylhexyl aldehyde; A benzaldehyde, A methyl benzaldehyde, a trimethyl 
benzaldehyde, an ethyl benzaldehyde, An isopropyl benzaldehyde, an isobutyl benzaldehyde, a 
methoxy benzaldehyde, Aromatic aldehyde, such as a dimethoxy benzaldehyde and a trimethoxy 
benzaldehyde; An acetone, Ketones, such as a methyl ethyl ketone, methyl propyl ketone, methyl 
isopropyl ketone, a diethyl ketone, methyl butyl ketone, methyl isobutyl ketone, a methyl-t-butyl 
ketone, diisobutyl ketone, cyclopentanone, and a cyclohexanone, are suitable. 
[0030] As N-hydroxy alkylamine, a bis — N-(2-hydroxyethyl) amine, a bis — N-(2-hydroxypropyl) 
amine, and an N-(2-hydroxyethyl)-N-(2-hydroxypropyl) amine are suitable. 
[0031] Although an aldehyde or an above-mentioned ketone, and above-mentioned hydroxy 
alkylamine react by this molar quantity of the nitrogen corresponding to the number of mols of 
an aldehyde or a ketone, it is desirable to use an aldehyde or a ketone superfluously in 1.01-1.5. 
It is the range of 1.01-1.1 especially preferably. Separation with a product is difficult for the N- 
hydroxy alkylamine with this unreacted reason, and it is because it becomes the cause of a fall 
of storage stability in order to react with isocyanate. 

[0032] As for reaction temperature, it is desirable in solvents, such as toluene and a xylene, to 
carry out under reflux conditions. As for reaction time, considering as 6 - 24 hours is desirable, 
and it is desirable to consider as 8 - 12 hours especially. The reason for having made reaction 
time into this range is imperfect [ a reaction ], and is because a reaction mixture will color if it 
exceeds 24 hours in less than 6 hours. Moreover, it is desirable to perform a reaction in the 
usual ambient atmosphere. 

[0033] In 1.01-1.5, the above-mentioned aldehyde or a ketone is preferably used for 1.1 
excesses to the above-mentioned hydroxy alkylamine as mentioned above. It is made to react 
preferably under reflux conditions for 8 to 12 hours for 6 to 24 hours. N-hydroxyalkyl oxazolidine 
which distills off under reduced pressure of a superfluous aldehyde or a superfluous ketone, and 
is expressed with an above-mentioned formula (b) after reaction termination is obtained. 
[0034] The poly isocyanate compound is the poly isocyanate which has an organic radical. For 
example, polyhydric alcohol, such as a glycerol, hexane triol, trimethylol propane, or a 
polypropylene glycol PARAFENI range isocyanate, tolylene diisocyanate, tetramethylene di- 
isocyanate, Hexamethylene di-isocyanate, xylenediisocyanate, octadecyl diisocyanate, 
Naphthalene diisocyanate, 4,4'-diphenylmethane diisocyanate, A resultant with isophorone 
diisocyanate, such denaturation articles, etc., Or the compound which has three or more 
isocyanate radicals in one molecule which forms an isocyanurate ring and is obtained by carrying 
out 3 ****s of diisocyanate compounds, such as tetramethylene di-isocyanate and 
hexamethylene di-isocyanate (HDI), under existence of a catalyst is mentioned. These poly 
isocyanate compounds may be independent, or may use two or more sorts together. 
[0035] The oxazolidine compound B which has three or more oxazolidine rings in one molecule is 
a resultant compoundable by making N-hydroxyalkyl oxazolidine expressed with the above- 
mentioned formula (b), and the poly isocyanate compound react under ordinary pressure with the 
reaction temperature of 50 degrees C - about 100 degrees C. Moreover, solvents, such as 
toluene and a xylene, may be used in order to lower viscosity in the case of composition. 



HO-R 1 — N O 
R R 



(b) 
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[0036] The quantitative ratio of N-hydroxyalkyl oxazolidine and the poly isocyanate compound is 
good for the poly isocyanate compound to make it react by one mol per one mol of hydroxyls of 
N-hydroxyalkyl oxazolidine. If there are more poly isocyanate compounds than one mol, the 
unreacted organic poly isocyanate will increase, and the hardenability at the time of mixing an 
urethane prepolymer worsens. If there are few poly isocyanate compounds than one mol, 
unreacted N-hydroxyalkyl oxazolidine which does not act as a 3 functionality cross linking agent 
in a reaction mixture will increase, consequently hardenability will worsen. 
[0037] As an example of a compound of having three or more oxazolidine rings, the 
polyfunctional oxazolidine compound (1) expressed with the following formula, the polyfunctional 
oxazolidine compound (2) expressed with the following type are mentioned to such one molecule. 

[0038] 
[Formula 7] 

(CH2) fl 
N 

N 3 





O^N' (CH2) ^N^N'< CH2) ^N^O^ N Y b 
1 L I 



N 



(CH 2 ) S 
N 

>=o 

Q 

mwwj s*>amhi (2) 



N — \ 

Q 



[0039] As for the content of the oxazolidine compound which has three or more oxazolidine rings 
in 1 molecule, it is desirable that the number of mols of the oxazolidine ring in a curing agent 
uses the amount of the number of mols of NCO in the poly isocyanate compound or the 
urethane prepolymer A100 weight section which becomes 0.2 to 1.0 times preferably 0.1 to 1.0 
times. When this amount out of range is used, it is because residual tucks increase in number. 
[0040] It is the latency curing agent which has especially the functional group which is the 
isocyanate oxazolidine compound expressed with the following type (c), carries out ring breakage 
with the water in air, generates an imino group and a hydroxyl group, and causes crosslinking 
reaction two or more preferably. It reacts with an isocyanate radical, and an urea bond is formed, 
a hydroxyl group also reacts with an isocyanate radical, and the generated imino group forms a 
urethane bond, and promotes bridge formation. 
[0041] 
[Formula 8] 
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C S^ N_R4 " 

R 2 ^R 3 



-R a 



(c) 



[0042] Here, it is R1. Although it is the alkylene group of carbon numbers 2-6. it is desirable that 
it is the compound which forms the oxazolidine ring of carbon numbers 2 or 3. It is desirable 
more preferably to form the oxazolidine compound of a carbon number 2. R2 And R3 They are a 
hydrogen atom, a with a carbon numbers of one or more alkyl group, the alicychc alkyl group of 
carbon numbers 5-7, or the aryl group of carbon numbers 6-10 independently, respect.vely. R4 It 
is desirable that it is an aryl group including the alkylene group of carbon numbers 2-6. an aryl 
group the alkylene group of the carbon numbers 2-6 including a urethane bond, or a urethane 
bond and is the alkyl group or aryl group of carbon numbers 1-5 which has a urethane bond 
[0043] R5 What is necessary is to be the radical obtained by removing an isocyanate radical from 
n poly isocyanates. and just to form the frame of an isocyanate compound. It is desirable that it 
is a compound used as the frame of diisocyanate or trHsocyanate compound, n is the integer of 
1-4 and it is desirable that it is 2 or 3. The hardened material which was able to balance tensile 
strength and a **** pace of expansion especially as n is 2 or 3 is obtained. If 3 is exceeded, it 
will become it is hard and weak, and hardening will become inadequate if it is less than two. 
£044] As the example of an isocyanate oxazolidine compound. [Formula 9] 

/ \ 

O N— (CH 2 ) 2 -0-C-N-|-(CH 2 ) 9 
H >C C3H 7 O H 



a t OH HO R 1 

/Vr«-o-8-A «-B-o-r*hOo 



R 3 R 2 



Polyfunctional oxazolidine. such as which TDI base, the MDI base, the XDI base, and the HDI 
base etc is mentioned, and commercial items, such as the Bayern hardener OZ, can be used. 
[0045] Other examples with a desirable isocyanate oxazolidine compound are the following types 

(d). : [Formula 1 0] 

O V 

J ^xv^OCNHA— R 2 -(-NC0) n ■••(«■> 

(— the integer of 1-6 and n of the residue and m which R1 removes a five or more carbon 
atomic numbers aliphatic hydrocarbon radical among a formula, and R2 removes an isocyanate 
radical from the organic poly isocyanate, and are obtained are the integers of 0-4.) — it is the 
oxazolidine compound shown. 

[0046] The inside of the above-mentioned formula, and R1 Five or more carbon atomic numbers, 
it is the aliphatic hydrocarbon radical of the carbon atomic numbers 5-1 5 preferably, for 
example, n-pentyl. 2-methyl pentyl. 3-methyl pentyl. 3 and 5. 5-trimethyl pentyl, n-heptyl. n- 
octyl n-nonyl, n-deca nil, n-undecanyl, n-dodecanyl. n-trideca nil, n-tetra-deca nil. etc. are 
mentioned Especially, the case of the carbon atomic numbers 5-10 is desirable. And R1 The 
substituent of a location has [ both substituents ] too quick hydrolysis in aliphatic hydrocarbon, 
and storage stability is bad. Moreover. R1 Hydrolysis is slow in it being an aromatic series radical, 
and hardenability is bad. Furthermore, in four or less carbon atomic number, hydrolysis is 
comparatively quick and storage stability is bad. Moreover, it is R1 as a former and oxazolidine 
compound Although there are some which indicate the compound which is the alkyl group of the 
carbon atomic numbers 1-6, there is no technology of recognizing the difference in the effect as 
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a latency curing agent by the difference in the carbon number within the limits of this concretely. 

[0047] R2 It may be the residue obtained from the organic poly isocyanate except for an 
isocyanate radical, and any of aliphatic series, alicyclic, and aromatic series are sufficient. For 
example, these carbodiimide denaturation radicals or an isocyanurate denaturation radical is 
mentioned to aromatic series aliphatic series radicals, such as alicyclic hydrocarbon radicals, 
such as aliphatic series radicals, such as aromatic series radicals, such as tolylene, 
diphenylmethane, phenylene, and polymethylene polyphenylene, and hexamethylene, and an 
isophorone, and a xylene, and a pan, and it is used for them as one sort or two sorts or more of 
such combination. 

[0048] As for m, it is desirable especially the integer of 1-6 and that it is 2-3 in respect of 
hardenability and the physical properties of a hardened material. Moreover, as for n, it is 
desirable especially the integer of 0-4 and that it is 0-2 in respect of hardenability. 
[0049] The manufacture method of the isocyanate oxazolidine compound shown by the formula 
(c) compounds N-hydroxyethyl oxazolidine shown by the following formula (h) from a. 
diethanolamine and a corresponding aldehyde, [Formula 11] 



(R1 is five or more carbon atomic numbers aliphatic hydrocarbon among a formula.) 
[0050] b. Compound N-hydroxyethyl oxazolidine shown by the obtained formula (h), and the 
organic poly isocyanate. The manufacture methods of the oxazolidine compound of this invention 
may be production process a. and b., or may be only production process b. The reaction of a. is 
dropped and is made to react under existence of organic solvents, such as benzene, toluene, and 
a xylene, as the reaction temperature of 70-150 degrees C, and a solvent. A reaction mixture is 
made to flow back under an oil bath after dropping termination for 5 to 10 hours. Moreover, the 
reaction of b. mixes N-hydroxyethyl oxazolidine and the organic poly isocyanate, is 60-90 
degrees C, and is made to react for 5 to 10 hours. Moreover, temperature may be changed in the 
middle of a reaction if needed. 

[0051] As an aldehyde used, n-hexanal, 2-methyl pentanal t 2-methyl heptanal, n-octanal f 3 and 
5, 5-trimethyl hexanal, n-decanal **n-undecanal, n-dodeca NARU, n-trideca NARU, n-tetra- 
decanal **n-PENTADEKANARU, etc. are mentioned, and these aldehydes are available as a 
commercial item. 

[0052] Moreover, as organic poly isocyanate used in order to compound an isocyanate 
oxazolidine compound, both aliphatic series alicyclic and aromatic series are usable. For example, 
2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, - diphenylmethane diisocyanate, and 4 and 
4 '2, 4'-diphenylmethane diisocyanate, p-phenylene diisocyanate, aromatic series poly isocyanate 
[, such as polymethylene polyphenylene poly isocyanate, ]; — aliphatic series poly isocyanate [, 
such as hexamethylene dHsocyanate, ]; — alicyclic poly isocyanate [, such as isophorone 
diisocyanate, ]; — KISHIRE Aromatic series aliphatic series poly isocyanate [, such as NJIISO 
cyanate, ]; and these carbodiimide denaturation, or isocyanurate denaturation poly isocyanate is 
mentioned, and it is used as one sort or two sorts or more of such combination. 
[0053] The isocyanate oxazolidine compound obtained as mentioned above has the property of 
being able to adjust physical properties variously by relation with Component A. 
[0054] Other examples with desirable Component B are the oxazolidine silyl ether, for example, 
can be compounded by the reaction of the oxazolidine and the halogenation silyl compound 
which are obtained by the reaction of the oxazolidine and alkoxysilane containing the (i) hydroxy! 
group, or have the (ii) hydroxyl group etc. In this, by making a titanium alkoxide, an aluminum 
alkoxide, or a divalent tin compound (Sn2+) into a catalyst, the reaction of (i) is 40-160 degrees 
C, and is especially performed at 80-140 degrees C preferably. It may add as it is, or a catalyst 
may be melted and used into the solution of organic solvents, such as a xylene. As for the 
amount of such catalyst used, it is especially desirable to the oxazolidine 100 weight section 0.01 
- 5 weight section and that it is 0.1 - 2 weight section in respect of the purity of reaction time 




R 



•••(h) 
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arid a product. 

[0055] As for such the oxazolidine silyl ether, it is desirable that it is the compound shown by 
the following formula (i). 
[Formula 12] 



n is the integer of 0-3 among a formula. 

[0056] The alkyl group in which R has a hydrogen atom and 1-12 carbon atomic numbers, an 
alkoxyalkyl group, an alicycle radical, an alkoxy group, an acryloxyalkyl radical, an amino alkyl 
group, or a mercapto alkyl group; a vinyl group, a phenyl group, the amino group, etc. are 
mentioned, for example, a methyl group, an ethyl group, a vinyl group, a meta-acryloxyprophyl 
radical, an epoxycyclohexyl radical, a glycidoxy propyl group, an aminoethyl radical, an 
aminopropyl radical, a phenyl group, the amino group, and a mercapto propyl group are illustrated, 
n may be independently another radical respectively the case of two or more, or R group may be 
the same radical. 

[0057] R2 It is desirable especially the alkyl group of carbon numbers 2 or 3 and that they are an 
ethyl group and an isopropyl group. R3 It is desirable that they are a hydrogen atom or a methyl 
group. R4 and R5 They are a hydrogen atom or the hydrocarbon group of carbon numbers 1-20 
independently respectively. Furthermore, alkoxy phenyl groups, such as an isopropyl group, an 
isopentyl radical, and a phenyl group, for example, a methoxypheny radical etc., are mentioned, 
and it is preferably [ that they are the carbon atomic numbers 3-12 ] and specifically R4 and R5 
especially. It is desirable that inner one side is a hydrogen atom in respect of storage stability 
and hardenability. 

[0058] Oxazolidine silyl ether compound (1) - (7) an example is indicated to be by the following 
formula is mentioned. 




[0059] 

[Formula 13] 
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CHo=CH-Si-/-OCH 2 CH 2 -N. O 



/ /~~\ \ 

Si-f-OCH 2 CH 2 -N. O 



Si-/-OCH 2 CH 2 -N O 



X 



HS"^^ Si-f-OCH 2 -N 



J o \ 



"OCH2CH2 



( I ) 




(3) 



(4 ) 



xl 



(5 ) 



(6) 



-OCH 2 CH 2 -N N 



(7) 



[0060] As for the amount of the oxazolidine silyl ether of Component B to the urethane 
prepolymer of Component A, the (Si-0)/IMCO ratio of the silyl ether group in an OKISAZORIJI 
compound and the isocyanate radical in an urethane prepolymer is added in 1 / 1 - 1/30 
especially 1 / 2 - 1/20. Foaming control is inadequate if fewer [ if there is more oxazolidine silyl 
ether than this range, hardening will become inadequate, and ] than this range. 
[0061] It hydrolyzes mainly with moisture, and the ring breakage promotion compound of the 
oxazolidine ring of the component C of this invention produces a free acid, and promotes the ring 
breakage of an oxazolidine ring. Preferably, as for Component C, the compound of the following 
e, f, and g group is mentioned. 

[0062] e) Hydrolysis nature ester compound ORUTOGI acid ester is illustrated, this is alkyl ester 
of an ORUTOGI acid and ORUTOGI acid methyl and ethyl orthoformate are mentioned. 0.1-5 
weight section content of the ORUTOGI acid ester is preferably carried out to the poly 
isocyanate compound of Component A, or the urethane prepolymer 100 weight section more 
preferably than 0.01-10. The reason made into this range is that a possibility that the free acid 
produced after that will react with the isocyanate radical itself will arise if excessive-amount 
addition is carried out. 

[0063] An organic silicate has the structure of either the following general formula 0) or (k), and 
is manufactured from a carboxylic acid and a silanol. That is, the silyl ester compound used by 
this invention may be divided into the polymerization ester which has siloxane joint Si-O-Si, and 
the monomer ester which does not have this structure, and may be which ester. 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_eije 



2004/02/24 



12/24 ^— is 



[0064] A silyl ester compound acts on the bottom of existence of water as a source of supply of 
a free acid. The acid which separated here promotes the ring breakage of an oxazolidine system 
compound, and serves as a bridge formation accelerator to which the polymerization of an 
oxazolidine system compound and an urethane prepolymer is urged. 
[0065] 

CH 3 
I 

R 7 - (S i -O) _ — R 8 

I 

OCOR* • . . . ( j ) 

Here, it is R6. It is the alkyl group, aryl group, or aralkyl radical of carbon numbers 1-20, and by 
existence of water, an ester bond goes out and an acid separates. As a separating acid, an 
acetic acid and a propionic acid are desirable. R7 It is the alkoxy group of carbon numbers 1-5, 
and it is desirable that they are carbon numbers 1-3. R8 It is the alkyl group, aryl group, or 
aralkyl radical of carbon numbers 1-5. m is an integer. 
[0066] 

R94-nSi(OCOR10) n .... (k) 

Here, it is R9. The alkyl group of carbon numbers 1-5, an allyl group or an aralkyl radical, and R10 
are the alkyl groups, aryl groups, or aralkyl radicals of carbon numbers 1-20, and it is desirable 
that they are carbon numbers 2 or 3. n is the integer of 1-4. An organic silicate makes 0.01 - 10 
pan carry out 0.1-5 weight section content to the poly isocyanate compound of Component A, or 
the urethane prepolymer 100 weight section. The reason made into this range is that a possibility 
that the free acid produced after that will react with the isocyanate radical itself will arise if 
excessive-amount addition is carried out. 

[0067] f) p-tosyl isocyanate, and mixture with an oxygenated organic compound or a sulfur 
compound or addition product p-tosyl isocyanate is compounds expressed with the following 
formula (m), and although a phosgene can be used or it can obtain with the well-known 
isocyanate synthesis method by HOSUMAN decomposition, it can use commercial items, such as 
the additive TI by the Sumitomo Bayer urethane company. 
[0068] 

[Formula 14] 
O 

CH 3 — S—NCO --(m) 
O 



[0069] One or more sorts of both compounds may be used together and used for an oxygenated 
organic compound or a sulfur-containing organic compound, using one sort of compounds of 
either an oxygenated organic compound or a sulfur-containing organic compound. An oxygenated 
organic compound is an organic compound which has one or more oxygen atoms, and, 
specifically, can mention epoxy, ester, ether, acetals, orthochromatic ester, orthochromatic 
carbonate, carbonate, alcohols, and carboxylic acids to intramolecular. Especially, it is desirable 
to use ester, acetals, and orthochromatic ester in respect of storage stability. 
[0070] They are still more specifically methyl acetate, methyl formate, ethyl acetate, an ethyl 
formate, a methyl acrylate, dioctyl phthalate (DOP), diethylether, dioxane, a tetrahydrofuran, 
phenyl glycidyl ether, butyl glycidyl ether, ethylene glycol wood ether, propylene glycol, a 
polypropylene glycol, ORUTOGI acid methyl, ethyl orthoformate, a diethyl acetal, 1, 3-dioxolane, 
or the following type (n). 
[Formula 15] 

-O 

(n) 



^-o \ — o 



** — SUPIRO orthochromatic carbonate [ like ], bicyclo orthochromatic ester, a methanol, 
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ethanol, propanol, a butanol, a pentanol, a hexanol, heptanol, an octanol, a formic acid, an acetic 
acid, a propionic acid, octylic acid, stearin acid, etc. are illustrated. Especially, when methyl 
formate, methyl acetate, ORUTOGI acid methyl/ethyl orthoformate, etc. are used, it is desirable 
in respect of storage stability. 

[0071] A sulfur-containing organic compound is an organic compound which has one or more 
sulfur atoms, and, specifically, can mention sulfides, thioacetals, thioketals, thio orthochromatic 
ester, thio orthochromatic carbonate, thiols, etc. to intramolecular. Specifically, a diethyl sulfide, 
a propylene sulfide, thiirane, tetrahydrothiophene, a propane thiol, benzyl mercaptan, etc. can be 
mentioned. Especially, it is desirable to use tetrahydrothiophene, a propylene sulfide, etc. in 
respect of storage stability. 

[0072] As for the content of mixture with p-tosyl isocyanate, an oxygenated organic compound, 
or a sulfur-containing organic compound, or an addition product, it is especially desirable to the 
polyurethane component A100 weight section 0.1 - 20 weight section and that it is 0.5 - 5 
weight section in respect of storage stability etc. 

[0073] Moreover, the group f used for this invention is following (type p):R1-S02 NHCO-R2 
preferably, (p) 

It comes out, and with the compound (sulfonamide derivative) expressed, under existence of 
moisture, it works as a hardening accelerator of the moisture hardenability urethane resin which 
consists of an isocyanate radical end polyurethane component and an oxazolidine component, 
and the hardenability of the urethane resin constituent of this invention is remarkably raised at a 
room temperature. 

[0074] The inside of a formula, and R1 The organic radical of carbon numbers 1-12 is expressed. 
R1 As an example, although a methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, 
a hexyl group, a heptyl radical, a phenyl group, a toluyl radical, a p-toluyl radical, a xylyl group, 
etc. are mentioned, it is especially desirable R1. Examples are a methyl group, p-toluyl, etc. 
Moreover, R2 An organic radical may be expressed and nitrogen, sulfur, oxygen, and a silicon 
atom may be contained. R2 As an example, although a methyl group, an ethyl group, a propyl 
group, a propoxy group, benzoyl, a cyanoethoxy radical, n-butyl imino group, a chloroethoxy 
radical, a dichloro ethoxy radical, a TORIKURORO ethoxy radical, etc. are mentioned, it is 
especially desirable R2. Examples are a cyanoethoxy radical, a TORIKURORO ethoxy radical, etc. 

[0075] The compound by which the example of a compound expressed with a formula (p) is 

expressed with following sulfonamide compound (1) - (4) is mentioned. 

[0076] 

[Formula 16] 

H 3 C-^^— SO2NHCO-CH2CH3 

H 3 C-(^^-S0 2 NHCO-NH(CH 2 )3CH3 

7^t>7$ Kft^fcJ (2) 

H 3 CH^^SO 2 NHC0-0CH 2 CH 2 CN 

XM>7SKft^ (3) 

H 3 C ~^^>"~ S0 2 NHCO-OCH 2 CH 2 CH 3 

^*V75 Kfb^ft (4) 

Especially, it is excellent that it is a sulfonamide compound (3) in respect of hardenability. 
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[0077] The sulfonamide derivative expressed with the formula (p) used for this invention can be 
manufactured by the reaction of the sulfonamide compound and acid halide which the isocyanate 
compound expressed with the i following type (q) and the compound which has active hydrogen 
in intramoleculars, such as alcohol, a mercaptan, an amine, an acid amide, and a silanol, are made 
to react, or are expressed with the ii following type (r). 
[0078] 

[Formula 17] 
O 
t II 

R — S — NCO '-"(q) 
II 
O 

O 

R — S — NH 2 •••(r) 
O 

[0079] p-tosyl isocyanate can be illustrated as a sulfonyl isocyanate compound expressed with 
the following type (q). As alcohol, diols, such as mono-oar, such as a methanol, ethanol, propanol, 
n-propyl alcohol, a butanol, a pentanol, a hexanol, heptanol, an octanol, ethylene cyanohydrin, 
and trichloroethanol, ethylene glycol, propylene glycol, 1 ,4-butanediol, and a polypropylene glycol, 
can be illustrated. As a mercaptan, methanethiol, ethanethiol, a propane thiol, benzyl mercaptan, 
triethylene glycol dimercaptan, a polysulfide, etc. can be illustrated. As an amine, ethylamine, 
propylamine, a butylamine, n butylamine, benzylamine, an aniline, a hexamethylenediamine, etc. 
can be illustrated. An acetamide, a propione amide, octadecanamide, etc. can be illustrated as an 
acid amide. As a silanol, a trimethyl silanol, silanol end poly dimethylsiloxane, etc. can be 
illustrated. 

[0080] When obtaining the compound expressed with a formula (p) by the method of above- 
mentioned i, the reaction of the sulfonyl isocyanate compound expressed with a formula (q), and 
an active hydrogen compound The isocyanate radical in the sulfonyl isocyanate compound 
expressed with a formula (q), Active groups, such as alcohol, a mercaptan, an amine, an acid 
amide, and a silanol, mix a sulfonyl isocyanate compound and an active hydrogen compound so 
that it may become the equivalent, and they are performed by making it react at -10 degrees C 
- a room temperature for 10 minutes to 2 hours. 

[0081] When obtaining the sulfonamide derivative expressed with a formula (p) by the method of 
above-mentioned ii, p-toluenesulfonamide can be illustrated as a sulfonamide compound 
expressed with a formula (r). As acid halide, acetyl chloride, propionyl chloride, and benzoyl 
chloride can be illustrated. 

[0082] The sulfonamide derivative expressed with a formula (p) mixes a sulfonyl amine compound 
and acid halide so that the amino group of the sulfonamide compound expressed with a formula 
(r) and the halogen of acid halide may become the equivalent, is 50-100 degrees C, and is 
performed by making it react for 2 to 1 0 hours. 

[0083] As for the sulfonamide derivative expressed with a formula (p), it is desirable to use it in 
the range of 0.005 - 10 weight section to the polyurethane component 100 weight section. If 
fewer than the 0.005 weight section, sufficient facilitatory effect will not be acquired. Moreover, 
if [ than 10 weight sections ] more, storage stability will worsen. Moreover, since it is a 
crystalline compound, after using many compounds of a formula (p) as a solution with solvents, 
such as toluene, a xylene, an acetonitrile, a methyl ethyl ketone, and an acetone, adding to a 
polyurethane component is desirable [ compounds ]. Such a solvent may be made to contain one 
to 5% of the weight in a polyurethane component. 

[0084] g) an organic bismuth compound — it is an organic bismuth carboxylate compound 
preferably. 0,1-2.0 weight section content of the organic bismuth compound is preferably carried 
out to the poly isocyanate compound of Component A, or the urethane prepolymer 100 weight 
section more preferably than 0.001-5.0. 

[0085] The carbodiimide compound of the component D of this invention is R1 N=C=NR2. By the 
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generic name of the compound expressed and the poly carbodiimide compound * 
fo Z dHmide object of a carbon dioxide, and nucleophilic reagents, such as water, a hydrogen 

and ammonia. **-ize easily, and react easily [ especa.ly a carboxyl.c 

foOSoi (1) R1 N=C=NR2 is illustrated by the mono-carbodiimide compound. It is R1 and R2 5 here. 
They are the alkyl group of carbon numbers 1-10. the alicyclic alkyl group wh.ch may be replaced 
bv the alkvl^ group or an alkyl group including the heterocycle which may be replaced by the alkyl 
«„J i thl aralkvl radical which may be replaced independently, respect.vely. Specially, it 

which are shown by the following formula (s) are used. 
[0087] 

[Formula 1 8] 

0^ N=C =N-(3 (s) 

rnnftftl (2) The oolv carbodiimide compound carbodiimide-izes aliphatic series diisocyanate, is 

6^^JlZ^^^ ^ ^ ™™»"" genera ' f ° rmUla (tX W ° rk Wh ' Ch 

the moisture in a system also catches. 

Se^R^^^^ the^ne group of carbon numbers 1-10. 

group which may be replaced by the alkyl group or an alkylene group mclud.ng the heterocycle 
which may be replaced by the alkyl group, and the aralkyl radical wh.ch may be ™P>««* 
SeDendently respectively. Specifically, it is a cycle hexylene radical and morphol.no ethylene 
^^^'a ^S^nJsroup. ethylene, a propylene radical, an isopropanal pyrene rad.cal a 
butylene radU. P -methy.ene cyc.ohexane radical. p-JISHIKURO me^ene ^up P> 

xy ylene radical, a'cyc.o hexylene radical, a morpholino alkylene 

[00^ 

MDI and the poly carbodiimide guided from carbodnm.de-.zat.on of HDI, [Formula 19j 

ocn ^^>ch 2 On=c=n^O-ch 2 -0-nco 
ocn4-ch 2 -^-ch 2 -n=c=n^ch 2 ^O^ ch 2- nco 

OCN-fcH a -OCH 2 -N=C=N^CH 2 -<>CH 2 -NCO 
OCN-fc 3 H 6 -N=C=N^_-C,H s -NCO 

OCN-(- C '« H 8- N = C=N "fe C4H9 " NCO 

mn^oTrK*a*though not limited, especially manufacture of the poly carbodiimide compound 

bt nl^by "rde-izing aliphatic series diisocyanate makes aliphatic : senes 
react with a carbodiimide under an elevated temperature, can be made to be able to react under 
a l lpeLre using catalysts, such as 3-methyM -pheny.-2-phospho.ene-1-ox.de. and 

[0 a 0 n 9l! ^ISt^^d^ocyanate used for a reaction, hexamethy.ene dHsocyanate (HDD. 
sop rone iisfcyanate (IPDI). Hydrogenation MDI (H12MD0. KISHIRI range *^™te (XDO. 
etc are typical. If aliphatic series diisocyanate is used, s.nce react.v.ty w,th ^mo.sture and a 
carboxyl compound is higher than aromatic series isocyanate. amel.orat.on of ****** .a poss.b.e. 
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[0092] Its effect is remarkable when they are made into 1 - 4 weight section to the poly 
isocyanate compound of Component A, or the urethane prepolymer 100 weight section, although 
it is desirable that it is 0.1-10 weight section as for the loadings of the poly carbodiimide 
compound guided from carbodiimide-ization of aliphatic series diisocyanate. Loadings were made 
into within the limits of this because storage stability fell in under the 0.1 weight sections or 10 
weight ****. 

[0093] Generally in a 1 liquid type urethane constituent, the acid and moisture which are 
produced in the manufacturing process of each presentation component fnay exist, or an acid 
may be added as a catalyst. However, the storage stability of a constituent falls with such an 
acid and moisture. In this invention, although blended with the constituent as a storage stabilizing 
agent using the property of the poly carbodiimide compound, it has contributed to the storage 
stability of a constituent through the following two operations. The first, it is the operation which 
catches the moisture contained in the compound blended into the system. These moisture needs 
to catch with a carbodiimide compound and to remove from a system in order to promote arch 
forming accompanying the bridge formation between isocyanate radicals, and the ring breakage 
of an oxazolidine ring and it superfluously at the time of storage. The second is an operation 
which catches the isolation carboxylic acid in a system. Since the ring breakage of an oxazolidine 
ring is promoted superfluously at the time of storage and arch forming advances in connection 
with this, a carbodiimide compound needs to catch and remove a free acid. 

[0094] (3) A bis-oxazolidine poly carbodiimide compound blocks the end of the poly carbodiimide 
compound which comes [ carbodiimide ]-izing [ aliphatic series diisocyanate ] with an oxazolidine 
compound, is obtained, is a compound expressed with the following type (u), has the acid 
prehension effect and the moisture prehension effect, and plays the role which improves the 
storage stability of a constituent. 
[0095] 

[Formula 20] 

7 OH HO 

/ ^ N ^0-C-N4R 8 -N=:C=N-hR 6 -N-C-0^ N X 0 fl 
°V N R R 

R R 9 

(u) 

[0096] Here, it is R6. They are the alkylene group of carbon numbers 1-10, the alicyclic alkylene 
group which may be replaced by the alkyl group or an alkylene group including the heterocycle 
which may be replaced by the alkyl group, and the aralkyl radical which may be replaced. 
Specifically, it is a cyclo hexylene radical and morpholino ethylene that they are a methylene 
group, ethylene, a propylene radical, an isopropanal pyrene radical, a butylene radical, p- 
methylene cyclohexane radical, p-JISHIKURO hexylene methylene group, p-xylylene radical, a 
cyclo hexylene radical, a morpholino alkylene group, etc. desirable still more preferably. 
[0097] R7 It is the alkylene group which has carbon numbers 2-6, and it is desirable that it is the 
alkylene group which has especially the carbon numbers 2 or 3. R8 And R9 They are a hydrogen 
atom, the alkyl group which has one or more carbon numbers, the alicyclic alkyl group which has 
carbon numbers 5-7, and the aryl group which has carbon numbers 6-10 independently, 
respectively. As for m, it is desirable 1-20, and that it is especially 1-5. Since m uses the poly 
carbodiimide of 1-20, prehension of moisture and a carboxylic acid which affects ****** in a 
system can fully be performed. Since the end is blocked by oxazolidine, the polymerization of the 
poly carbodiimide is stopped with the target polymerization degree, and the stability of the very 
thing itself can be raised. Moreover, since it has an oxazolidine radical, and it is included in a 
system, there are also no worries about bleeding etc. 
[0098] Example, [Formula 21] 
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-(-<>-CH 2 -0-N=C=N-^0- C ^-0- 



It is N-hydroxy about the end of the poly carbodiimide which comes out and is guided from the 
carbodiimide of the hydrogenation MDI expressed. - It is N-hydroxy about the end of 1. the thing 
(hydrogenation MDI denaturation article) blocked with 3-oxazolidine compound, or the poly 
carbodiimide guided from carbodiimide-ization of HDI. - 1, thing blocked with 3-oxazolidine 

compound, [Formula 22] — 

OH ' 
jfV^ ^4-CH 2 -C^CH 2 -N=C=N^CH 2 -<>CH 2 -NCO'^ N - ° 



The hydrogenation XDI denaturation article come out of and expressed, [Formula 23] 

OH HO / \ 

0 ^ N _ OON-(-CH 2 H0>-CH 2 -N=C=N^;CH 2 -<0^CH 2 -NCO ° 



OH HO 
Q f~\-^ OCN-f C 3 H 6 -N=C=N-^C 3 H 6 -NCO'~~ N - u 



OH HO 
i — v II I / \ 1 Jl N O 

o7?N— OCN-f C 4 H a ~N=C=N^C 4 H 9 -NCO 



OS-it*, ml*. 1~20*7K^. ) 



************. Especially, a hydrogenation MDI denaturation article and a hydrogenation XDI 
denaturation article are desirable. 

[0099] Manufacture of a bis-oxazolidine poly carbodiimide compound Although not limited 
especially, for example, i aliphatic series diisocyanate is made to react with a carbodiimide under 
an elevated temperature. OK Make it react under a room temperature using catalysts, such as 
3-methyl-1-phenyl-2-phospholene-1 -oxide, make aliphatic series diisocyanate carbodiimideHze, 
and the poly carbodiimide compound is compounded. The N-hydroxyethyl -1, 3-oxazolidine 
compound which are shown with the poly carbodiimide compound furthermore obtained ii f and N- 
hydroxyalkyl -1 and 3-oxazolidine compound, for example, the following type, (v) [Formula 24] 

o r \^OH (V) 

R a>< R 9 

(R7, R8, and R9 are the same as the definition of R7 [ given in the above-mentioned formula 
(v) ], R8, and R9 among a formula.) 

[0100] It mixes, and ** can be made to be able to react and can be obtained so that the 
isocyanate radical of the poly carbodiimide compound and an oxazolidine compound may become 
an equivalent degree. 

[0101] As aliphatic series diisocyanate used for a reaction, hexamethylene d.i-isocyanate (HDU. 
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isophorone diisocyanate (IPDI), Hyclrogenation MDI (H12MDI), xylylene diisocyanate (XDI), etc. 
are typical. If aliphatic series diisocyanate is used, since reactivity with moisture and a carboxyl 
compound is higher than aromatic series diisocyanate, it will become improvable [ storage 
stability ]. 

[0102] As the N-hydroxyalkyl -1 and 3-oxazolidine compound which are used for a reaction, 
[Formula 25] 




N-hydroxyethyl-2-(1-methylbutyl)-1 come out of and expressed, 3-oxazolidine, [Formula 26] 




It comes out and the N-hydroxyethyl-2-phenyl -1 expressed, 3-oxazolidine, etc. are mentioned. 
[0103] As for the loadings of a bis-oxazolidine poly carbodiimide compound, it is especially 
desirable to the poly isocyanate compound of Component A, or the urethane prepolymer 100 
weight section the 0.1 - 10.0 weight section and that it is the 0.3 - 3.0 weight section. As for 
having made loadings into within the limits of this, storage stability falls under in the 0.1 weight 
sections, and 10.0 weight ****** is because storage stability falls too. 

[0104] The constituent of this invention may blend a bulking agent, a plasticizer, a pigment, an 
antistatic agent, a flame retarder, a thixotropy grant agent, a silane coupling agent, a dispersant, 
an antioxidant, a solvent, etc. other than the above compound if needed. 

[0105] As a bulking agent, a calcium carbonate, carbon black, clay, talc, titanium oxide, calcined 
lime, a kaolin, a zeolite, the diatom earth, vinyl chloride paste resin, glass balun, vinylidene- 
chloride-resin balun, etc. are mentioned, and it is independent, or can be mixed and used. 
[0106] The constituent of this invention may use a solvent and uses an aromatic series system 
hydrocarbon solvent preferably. As an aromatic series system solvent, a xylene, toluene, etc. are 
good. 

[0107] As a plasticizer, for example Dioctyl phthalate (DOP), dibutyl phthalate (DBP), Dilauryl 
phthalate (DLP), dibutyl benzyl phthalate (BBP), Dioctyl adipate, di-isodecyl adipate, 
trioctylphosphate, Tris (chloro ethyl) phosphate, tris (dichloro propyl) phosphate, Adipic-acid 
propylene glycol polyester, adipic-acid butylene-glycol polyester, epoxy stearin acid alkyl, 
epoxidized soybean oil, etc. are mentioned, and it is independent, or can be mixed and used. As a 
pigment, organic pigments, such as an azo pigment and a copper-phthalocyanine pigment, and 
various inorganic pigments are mentioned. As a thixotropy grant agent, Aerosil (product made 
from Japanese Aerosil), Despa Ron (Kusumoto formation shrine make), etc. can be mentioned. 
[0108] Generally as an antistatic agent, hydrophilic compounds, such as ionicity compounds, 
such as quarternary ammonium salt and an amine, or a polyethylene glycol, an ethyleneoxide 
derivative, can be mentioned. As an adhesion grant agent, terpene resin, phenol resin, terpene- 
phenol resin, rosin resin, xylene resin, etc. are mentioned. As a flame retarder, chloro alkyl 
phosphate, dimethyl methyl phosphonate, a bromine, phosphorus compounds, ammonium poly 
phosphate, diethyl bis-hydroxyethylamino phosphate, etc. are mentioned. 

[0109] Although especially the manufacture method of the 1 liquid urethane system adhesives 
constituent of this invention is not limited, it is good to add other additives to each component if 
needed, to knead enough under reduced pressure or an inert atmosphere, to distribute 
homogeneity, and to consider as a constituent preferably. 

[0110] The following are mentioned as the desirable example of the constituent of this invention. 
[1] A poly isocyanate compound or urethane pre POMARIMA and B oxazolidine compound, and 
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Component C — group e ORUTOGI acid ester — and — or the case where it is the compound 
chosen from the compound of mixture with an organic silicate, group fp-tosyl isocyanate, an 
oxygenated organic compound, and a sulfur compound or an addition product, and a group g 
organic bismuth compound at least one or more. This constituent has properties, such as having 
the hardenability which was very excellent, and good storage stability. It is desirable although the 
good hardenability by which considering as B0.1 - 20 weight sections, and C0.1 - the 5.0 weight 
sections was preferably stabilized to the component A100 weight section is acquired. 
[01 1 1] [2] The constituent which contains the carbodiimide compound of Component D further 
in an above-mentioned constituent [1]. This constituent has properties, such as having the 
hardenability which was very excellent, and good storage stability. The combination with 
desirable Component C and Component D is using a component D carbodiimide compound to 
component C ORUTOGI acid ester and an organic silicate, respectively. The reason is for raising 
storage stability, without mainly spoiling hardenability. It is desirable although the good 
hardenability by which considering as B0.1 - 20 weight sections, C0.1 - the 5.0 weight sections, 
and D0.1 - the 2.5 weight sections was preferably stabilized to the component A100 weight 
section is acquired. 
[0112] 

[Example] Although an example is used for below and being concretely explained to it, the range 
of this invention is not limited by this. 

[0113] [1] Diethanolamine 100.1g and benzene 100ml were put into the manufacture of a 
constituent and the evaluation [composition of latency curing agent I] 1L three-neck flask which 
are shown in a table 1. 2-methyl pentanal 100.2g was dropped at the obtained solution. The flask 
was immersed in the oil bath after dropping termination, and the reaction mixture was made to 
react under reflux conditions for 8 hours. Benzene was made to distill out of a reaction mixture 
furthermore, and N-hydroxyethyl-2-(1-methylbutyl)-1 and 3-oxazolidine 187g which is the 
above-mentioned hydroxyalkyl oxazolidine (2) was obtained. 2-(1-methylbutyl)-3-oxazolidine 
ethanol 100g and this xylylene diisocyanate 51. 5g were mixed at the room temperature, and it 
was made to react at 80 more degrees C by 50 degrees C for 8 hours for 1 hour. Yield of 151g. 
[01 14] [Latency curing agent II] ester oxazolidine Bayer make The trade name hardener OZ, the 
above-mentioned ester oxazolidine (2) 

(An example 1-1 to 1-7, example 1-1 to 1-4 of a comparison) 

The polyoxypropylene triol (Asahi Glass Co., Ltd. make) of the average molecular weight 5000 
which has three hydroxyl groups of the [example of manufacture of base resin] 57 weight 
section, and the polypropylene ether diol (Sanyo Chemical Industries, Ltd. make) of average 
molecular weight 2000 which has two hydroxyl groups of 23 weight sections were put into the 
reaction container, and reduced pressure dehydration was carried out by 1 10 degrees C and 
50mmHg for 2 hours. Then, cooled the resultant at 80 degrees C, added, stirring the mixture (2, 
4-TDI:2, 6-TDI=80:20) of 2 of the 9.1 weight sections, 4-tolylene diisocyanate (2 4-TDI), and 2 
and 6-tolylene diisocyanate (2 6-TDI), it was made to react until isolation isocyanate became 
2.2%, and the polyurethane prepolymer TDI prepolymer of 1.4% of end isocyanate radicals was 
obtained. 

[0115] Subsequently, the diphenylmethane -4 of the 19.6 weight sections and 4'-diisocyanate 
(MDI, MD formation Make) were added and stirred to this TDI prepolymer. Here, added the 
polyoxypropylene triol of the average molecular weight 5000 of 85 weight sections which 
dehydrated beforehand, and the polypropylene ether diol of the average molecular weight 2000 of 
35 weight sections, it was made to react here until isolation isocyanate became 1.8% at 80 
degrees C, and the urethane prepolymer constituent was obtained as a MDI prepolymer. 
[0116] This urethane prepolymer 100 weight section is put into the kneading container which 
enclosed desiccation nitrogen gas, and it is a bulking agent further. The 120 weight sections and 
Aerosil 200 of the product made from Japanese Aerosil as a hydrophilic silica were used as the 
plasticizer for the whiting (super 1500) by Maruo Calcium Co., Ltd. with 10 weight sections, and 
A-Nippon Unicar 187 was kneaded in 1 weight section as 40 weight sections and a silane 
coupling agent, the xylene made from Kanto Chemistry was fully kneaded for the dioctyl 
phthalate (DOP) made from Mitsubishi Kasei Vinyl in 17 weight sections, in addition vacuum 
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mixing equipment as a solvent, and it considered as masterbatch resin, furthermore, the following 
component shown in a table 1 at this — each — amount kneading was carried out and the 1 
component-type urethane constituent was obtained. 

ORUTOGI acid methyl: — HC(OMe) 3 organic silicate: — : by Shin-Etsu Chemical Co., Ltd. — 
trade name Kf-910 Ad-Ti : : made from Sumitomo Bayer Urethane — trade name additive Ti (P- 
tosyl isocyanate) 

Carbodiimide : dicyclohexylcarbodiimide (DDC), compound of the above-mentioned formula (S) 
[0117] The xylene of 25 weight sections is added to the hydrogenation MDI of the [manufacture 
of hydrogenation MDI denaturation poly carbodiimide compound] 100 weight section (the Bayer 
De Dis module W), churning dissolution was carried out, 0.75g (Nippon Soda 100 [ TPT-]) of 
tetraisopropoxy titanium was added to this as a carbodiimide-ized catalyst, and it was made to 
flow back at 120 degrees C for 15 hours. A stop and after making it cool radiationally, the xylene 
of 75 weight sections was added for heating in the place where isocyanate content became 4.2%, 
and the poly carbodiimide compound was obtained (CIHM). 

[0118] About each obtained urethane constituent, the viscosity after neglect (storage stability) 
was measured by the Brookfield viscometer at the initial viscosity immediately after kneading, 
and 60 degrees C on the 3rd. Moreover, the urethane constituent was applied on the glass plate, 
under 20 degrees C and conditions of 65% of relative humidity, time amount until the board made 
from polyethylene terephthalate stops adhering to an urethane constituent was measured, and 
the tuck free time (cure rate) was measured. 
[0119] 
[A table 1] 





1-1 


1-2 


1-3 


1-4 


1-5 


1-6 


1-7 


1-8 


1-9 


1-10 


1-11 


1-12 


t^u : jjv2 o o 

A 1 B 7 

| DOP 


100 
120 
10 
I 

40 
17 


100 
120 
10 
1 

40 
17 


100 
120 
10 
1 

40 
17 


100 
120 
10 
1 
40 
17 


100 
120 
10 

1 

40 
17 


100 
120 
10 
1 
40 
17 


100 
120 
10 
I 
40 
17 


100 
120 
10 
1 

40 

17 


100 
120 
10 

1 

40 
17 


100 
120 
10 
1 
40 
17 


100 
120 
10 
1 

40 
17 


100 
120 
10 
I 

40 
17 


n 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 






2 


2 


2 


2 


I 
L 


1 
1 


0.5/ 2 


2 

0. 5/ 2 


2 


I 
I 


0.5/ 2 


2 

0.5/ 2 


DCC 
C I HM 








1 


1 


1 




1 


1 


I 




1 






























T.P.T. (20*C) 


90 


100 


no . 


110 


100 


100 


60 


70 


1 10 


no 


70 


60 




mm vis #7*tp] 


45. 000 


46. 000 


49. 000 


48. 000 


47. 000 


47. 000 


48,000 


47. 500 


48. 500 


48.000 


47.500 


48. 000 


6ot:x 3 a vis 

*TX CP] 


75. 000 


65, 000 


60, 000 


60. 000 


60.000 


70.000 


70.000 


65. 0Q0 


70. 000 


75.000 


75.000 


75. 000 



[0120] 

[A table 2] 
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iS I (t©2) 





l-i 


1-2 






Tic? S^/P 2 0 0 
A I 8 7 
DOP 


100 
120 
10 
1 

40 
17 


100 
120 
10 
1 

40 
17 


100 
120 

10 

1 

40 
17 


100 
120 
10 
1 

40 
17 


»«EttWbJW I 
D 


0 
0 


5 


5 


5 


Ad-Ti /^/H^ffiM** 


— 


— 


— 


- 


DCC 
C 1 HM 


- 


- 


- 


- 




- 


- 


- 


2 




T.P.T. (20*0 


400 


180 


210 


60 




vm vis i7/[p] 


45, 000 


45, 000 


46. 000 


46, 500 


G0tX3BVIS 
#TX [P] 


65. 000 


90, 000 


110, 000 


Sift 



[0121] [2] Estimate it as manufacture of the constituent shown in the table 2 in case the **** 
promotion compound C of an oxazolidine ring is above-mentioned sulfonamide compound (1) - 
(4), respectively. 

polypropylene-glycol 850g of [composition of urethane prepolymer (2-a)] number average 
molecular weight 3000, polypropylene triol 150g of number average molecular weight 3000, and 
dioctyl phthalate 300g — mixing — further — diphenylmethane diisocyanate 134g — in addition, 
it was made to react, agitating at 80 degrees C for 10 hours, and the urethane prepolymer (2-a) 
of 1.1% of content of an isocyanate radical was compounded. 

Added 7.0g (2) of hydroxyalkyl oxazolidine of point ** after the [composition of urethane 
prepolymer (2~b)] above-mentioned urethane prepolymer (2-a) composition, it was made to 
react at 80 degrees C for 8 hours, and the urethane prepolymer (2-b) containing a part of 
oxazolidine radical end was compounded. 

[0122] (Example 2-1 to 2-7) To the urethane prepolymer (2-a) or the urethane prepolymer (2-b) 
[a polyurethane component], the oxazolidine component of a publication, p-tosyl isocyanate, an 
oxygenated organic compound, and other additives were added to the following table 2 in this 
order one by one, it fully kneaded, and the constituent was obtained to it. The initial viscosity of 
the obtained constituent was measured using the Brookfield viscometer. Furthermore, the 
viscosity of 24 hours after was measured at 70 degrees C about these constituents. Moreover, 
each obtained constituent was fabricated with a 100mm[ 100mm by ] x thickness of 5mm in the 
shape of a sheet, and the tuck free time was measured. The time amount (minute) taken by the 
time a moldings stopped having attached to the finger, even if it pressed down the sheet-like 
moldings with the finger shows a tuck free time. A result is shown in a table 2. 
[0123] (Example 2-1 to 2-6 of a comparison) Except making it the combination which shows 
each component of a constituent in the following table 2, the constituent was obtained by the 
same method as an example 2-1, and the physical properties of each constituent were 
measured. A result is shown in a table 2. 
[0124] 
[A table 3] 
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2-1 


X1M 

2-2 


2-3 


XlkM 

2-4 


mx&w 

2-5 


mum 

2-6 


2-7 


-(2- a ) 

ft i. A *# -V lr < II -y _/'9_h^ 

7 U 7 / 7 / t 'm -^^-d; 


100 

120 
10 
20 
7 


100 

120 
10 

20 
7 


100 

120 
10 
20 
7 


LOO 

120 
LO 
20 
7 


100 
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10 
20 
7 


100 
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10 
20 

10.0 


too 

120 
10 


dm*** 

2 -x^A/^*^ >B* 
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1. o 
LO 


1 n 


1. U 
LO 


i n 
LO 


L u 


1 ft 

1.0 


5.0 






55000 


56000 

l/Vi v vv 
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v W W 


54000 


60000 


62000 


70 fl CX24B*BB« 

20°C (Ps) 


68000 


65000 


65000 


55000 


59000 


67000 


70000 


#»>7»J-?-fA (min) 


10 


20 


25 


180 


180 


15 
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[0125] 
[A table 4] 

2 





2-1 


lfctt« 
2-2 


2-3 


2-4 


2-5 


2-6 


^U^>7 p U*'J"T-(2-a) 


100 
120 
10 
20 


100 
120 
10 
20 
7 


100 
120 
10 
20 


100 
120 
10 
20 


100 
120 
10 
20 


LOO 
120 
10 
20 
7 


2 






0.01 


0.5 


0. 1 


1 


1! tt « 20t CPs) 


50000 


55000 


70000 


61000 


70000 


56000 


7 0°CX 1 day 20°C (Ps) 


55000 


100000 


IHfc 




BMfc 


120000 


(min) 


8hr 


180nin 


5min 


20min 


lOmin 


3hr 



[0126] The amount of notes each component shows the weight section. 

*1: Maruo Calcium Super 1500*of Make 2: Hardener OZ*4 made from Aerosil 200*3:Sumitomo 
Bayer Urethane made from Japanese Aerosil : Oxazolidine silyl ether (silicon III) 2-(2- 
methylbutyl)-3-(2-hydroxyethyl) oxazolidine 100g, While carrying out azeotropy of the ethanol 
which carries out the byproduction of tetra-ethoxy silane 32. 7g, toluene 50g, and the mixture of 
0.5g of 50% xylene solutions of titanium tetraisopropoxide at 140 degrees C by 80 degrees C for 
3 hours for 2 hours with toluene It was made to react. Then, an unreacted object and toluene 
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were made to distill off under reduced pressure, a product does not have a hydroxyl group from 
an infrared absorption spectrum — and — It checked that the ethoxy radical did not exist by 
1HNMR. A product has the structure expression shown with the above-mentioned oxazolidine 
silyl ether (3). 

*5: The additive Ti made from Sumitomo Bayer Urethane [0127] [3] polypropylene-glycol 850g of 
the manufacture and the evaluation [composition of urethane prepolymer (3-a)] number average 
molecular weight 3000 of the other constituents shown in a table 3, polypropylene triol 150g of 
number average molecular weight 3000, and dioctyl phthalate 300g — mixing — further — 
diphenylmethane diisocyanate 124g — in addition, it was made to react, agitating at 80 degrees 
C for 10 hours, and the urethane prepolymer (3-a) of 0.7% of content of an isocyanate radical 
was compounded. 

[0128] (An example 3-1 to 3-6, example 3-1 to 3-3 of a comparison) To the urethane 
prepolymer (3-a), it kneaded in the amount which shows the component shown in a table 3 in a 
table 3, respectively, and the constituent was obtained to it. The initial viscosity of the obtained 
constituent was measured using the Brookfield viscometer. Furthermore, the viscosity of seven 
days after was measured at 50 degrees C about these constituents. Moreover, each obtained 
constituent was fabricated with a 100mm[ 100mm by ] x thickness of 5mm in the shape of a 
sheet, and the tuck free time was measured. The time amount (minute) taken by the time a 
formation object stopped having attached to the finger, even if it pressed down the sheet-like 
moldings with the finger shows a tuck free time. A result is shown in a table 3. 
[0129] 
[A table 5] 
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[0130] The component of a publication among a table 3 is specifically as follows. 

Carbon black: Product made from Asahi Carbon The Asahi thermal dioctyl phthalate: Mitsubishi 

Chemical make Trade-name diamond sizer DOP ester oxazolidine: Bayer make It is shown by the 

chemical formula ester oxazolidine (2) of the trade name hardener OZ above-mentioned. 

[0131] An organic silicate: Shin-Etsu Chemical Co., Ltd. make Trade-name KF910 additive Ti 

(Ad-Ti): Product made from Sumitomo Bayer Urethane (P-torr ENSU sulfonyl isocyanate) 

organic bismuth compound: — the day east — formation — shrine make trade name coscat #83 

carbodiimide compound: — DCC reagent 2-ethyl hexanoic-acid: — reagent [0132] 

[Effect of the Invention] The moisture hardening mold polyurethane resin constituent of this 

invention is excellent in hardenability, is excellent also in storage stability, and does not foam at 
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the time of hardening. Moreover, corrosion of an irritating odor or adherend which takes place 
when a hydrogen chloride is used as a hardening accelerator is not produced, either. Moreover, 
the hardenability united with the military requirement of various goods can be designed by 
choosing the **** promotion compound of an oxazolidine ring appropriately, or combining and 
using it. 



[Translation done.] 
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Hb i 1 ] 



V 



• (h) 



fci)o ) 

[0 0 5 0] b. mt>*ltz3t (h) -C*jS$^-S)N- 1 K 
□ *vifmt , ; i Jv>ttWJ'fV5/7*-h 

fcoT*«ktV a. (DSttl*, S[t;gS70~1 50 



ik. ;4;§TT*. J5l£;!£!$l£ 5 ~ 1 0 8#Rfljl3SE£-t!-$ 0 
b. 03J5j£fi. N-t KP^i^U^-y-V'J 
5?>t*«7K'J-f Vi/T*— ht*a*L. 6 0-9 0 
°CT'. 5-1 O^Sffr^-fr-So i^gl-JEXT. 

[005 1] f fflJHST^ft Kt Ltl*. n-'Mr 

n A/, 3. 5, 5 - h U > ^;U~> 

+-9-^-— n — rfc-*-— n n 

-K-T*-j ;K n-h'jT 1 *^— n-f h7T* 

[0 0 5 2] -T VvT*- h3j-^-9-yj 

<t lti±, asaa. 5?#te<DLN-r^t^fflpiHg 

-CfcSo fci^li. 2. 4- h'J U>v-f V>7*- 
K 2, 6-MJl/>v-fVv7*-K 4, 4' - v 
77x ~;U> $ >v-f V>7t-- K 2, 4' -i>Z>x — 

h , # U * 5 1 U >?K 'J 7 i - u >?K 'J -f V *>T^— 
h'fe<t*(D5?§067K'J'r VS/T*— h ; ^#*J«*U>S? 
-f Vv7*- h^iftDflglteSiTK'J -f Vv7*- h ; -Y V 

h ; *i/l/>v>fVy7*- Kt if<D*»«HB8*«S7K U 

fcl*-f V vT* L/- hfcttTKU -f Vv7*~ F-fc <t*A<^ 
lft>^L s C^tt,(D 1 a*fcl* 2«W±CDim^-&^)-t±<t L 

[0 0 5 3] ±a<D«fe3l=LT#e)*lfc-1' V2/T*— h 
[0 0 5 4] fi£#B) ©SfgiLlMfirofllJI*. 

fc&iM* c i i ) j^mm^m-r^**-* 
smr&zttfx-t&o crort (i) rosfSi*^^ >t 

;^+v h\ 7^5-^7J^*v K&-5>lM;}:2ffi<£> 
tiHb£4fe (Sn2+) Ji!«i:Lt4 0~1 6 0 0 CT', ft 
lc#£L< I* 8 0~ 1 4 0°C-trfTao fii«l*. 



^-#-9-V'J v> 1 0 OSftgpic*f Lt. 0. 01-51 
ggp. ftlco. 1 ~2Ma$T J5J£B#Rlk ± 

[0 0 5 5] C(D«fc5^^-y-V' l J v>v'J;ux— x;u 
tt, TaBiC (i) T*^£ft-5lb£1$)-efc.i>a>7b<*?f:L 

Hbi 2] 



Rn-Si-j-O-R'-N O 

R 4 R 5 /4-n 



(i) 



[0 0 5 6] Rl*. *3RR : P. KJRK^JKl-l 2ffl* 

7^'jp+yr;i/+;i/S, 7£/7;u*;u 

i*fcli>^*7h7;i/*;i/i, ; tf— JUS. ^x-;u 
7SyS^flfb4x, *^JU»* x^ju 

75y^Dt°;H, - jus. 7S/1, > 
<£\ RSI*. **aHElz»J<D*r&oT*. ra-(D*-e 
[0 0 5 7] R2 \Zmm$L2&tzlt3<DT)l>lr)Um. *# 

r4 , r5 ii s #*ife;£ic % 7k*IH^£fz(*i**3&i - 

[0 0 5 8] At*:«ia. TffiixtT-^ftS**-^/ 1 ; ?? 

>yU^x-f;Hb^i (i) - (7) *fcb<*(f&#L 

o 

[0 0 5 9] 

Hbi3] 



CH 2 =CH-Si^OCH2CH 2 -N^p 



-OCH 2 CH 2 -N O 



X 



( 1 ) 



( 2 ) 



Si-f-OCH 2 CH 2 - 



Si^OCH 2 CH 2 -N^^O . 



(3) 



(4) 



^ ^ I i — V 

HS"^-^ Si-/-OCH 2 -N O 



5i-f-OCH 2 CH 2 -N O 



( 5 > 



(6) 



-OCH 2 CH 2 -N N .O 



(7) 



[0 0 6 0] fi£#A) CD0U?>:7U*°U V— l-fc^-i) 
j£»B) <D**^V/y i?>:>y;ux— ^UCOaii, 

U V->Tt-— h»<D (S i -O) /NCOit 

tf1/1~1/30, t#(- 1/2-1/20 CDffiB^jS 

y £ t * fc «nb*<^+^ <t ft y . c ©ffiH j; y '> ft t% <t 

[00 6 1] *#£B/1CDJ£»C) ©****/U S?>JtO>|§fl 

Bt £ ± C */ 'J v >^CDBB^ ^ffiii 2? 1* 3 =6 CD T* 
So #*L<I*, J$»C) I*. JilTCDe) , f) ft*,!/ 

[0 0 6 2] e) tok#-fi?1$x*.^Mt^a 

A) <7>tKU f V>7^- Mb*** L < 1*0 



tK'J^? — 1 0 0M£Blc*f LT. *?£L< I*. 0. 01 
~1 OJ:tJfftL<lt 0. 1 ~ 5 MSB^f 

[0 0 6 3] ttaiiXfJUi. TIB-flSie (j) * 
fcl* (k) 0^-f*tfrtf>1«i£i£*U ±>l>*>Mhi'=i 

i/';jnxt;nt*ii4. ->o*-9->*S*s i -o-s 

i £**-*«*x*-^l/i, ^G)«3t**LftL^*(* 
[0 0 6 4] yiJ;HXf;Hb^il*, 7K<D#^TI-t5 

■y- v y v >&fc-&®ik ^ u$ > y £ 

[0 0 6 5] 



CH S 
I 

R 7 — (Si -O) , 
I 

OCOR" 

::tr, R6 ttBtm&l ~2 0(DT)\,*)\,m. 7>)—)l> 

RVnS i (OCORlO) 

Sir. 0. 0 1 ~1 OjbCO. 1~5MSP#:££ 

[oo6 7] f) p - hJuvx^UTfr^ju-r vi/r*— 

p- h;ux>x;U7tx- wvv7*- hi*. TIBS 
(m) -ea**t*<b*lfc-efeor. 

*^7^«|:,}:Siba©'fVv7*- hfcjfcftl:: 

[0 0 6 8] 
[•fbl 4] 

O 

CH 3 — <^^>— S— NCO • • - ( m ) 

O 

[0069] $***aib«itefei±*itft*«Mtftife 

fr-T^cDiaaMb^D^ffli^T^ fcSLM*. 
t-jjot. mt*6*Jlcl*. X7K*->g. iXf^S. x— 

[0 0 7 0] * 6ICJH*»(=I*. 

h (dop) . yif;n-fJk s?* 



— R 8 

.... (j) 

~5©7Jl'3*vST-fey < ttXftl ~3T?fc<2>C<t7b< 
»*Lt\i R 8 (*, «**1~5(D7^;H, T'J — 

[0 0 6 6] 
n ■■■•((<) 
-rJK ^f^^'JvvJU-f^k x^U>^*'J P— ;U 

yif^7-t$-;k 1, 3 -v^-Jf-V^ 
KttTEa (n) 

Hbi 5] 

C°x°D ••■«"• 

^■o o-^ \ — o 

mm. yutt-^m. -*>?t)\, 
it, ^f7U >Bt**,«*s*i«. *-e*. 

[007 1 ] £ttJt*W<b«1fel*« »TWlc«[JtJS^-* 

;k;ixf;H, Tttwti— US, *u 
Ks :?p tf h\ ^-T^>. f h7t K 

[0 0 7 2] p - h;ux>x;U7t^x;u-r V>7*- h <t 

I4(*»*<0*#*l*. tfU^U^O^A) 10 0I1 
SPIc^fLT. 0. 1-2 011^ i(ll:o. 5-511 

[0 0 7 3] £fc. *||B^|-fflL^*t-5)l¥ f ) I*. S?£ 
L<(*. TBS (p) : 

R1 -SO2 NHCO-R2 (p) 

-emzti&its® UMo7 5hlift) -c. iigt- 
» t \/ 'J v i: An £ & 4 SSMBtbtt ^ U * > 

[007 4] 3£<t>. Rl 14. KmiS 1 t> 1 2 <D*tiS 



y^;u&. P - *fc. R2 l**r«g 
ssl, a*, ^m. &*b^p£**lt*j: 

tf;u** ^PTK+vtt. 'O^-nutt, wih+v 

Ll*R2 0>0>Jli. v7/i h+vl, h'J^P 
PX ft o 

[0 0 7 5] it (p) -e***L«<b*«B(D*{*«tt. T 

tsx>u*>75 Klb^fei (i) - (4) -ca**i4<b* 

[0 0 7 6] 

[<bie] 

H 3 C-^^— S0 2 NHCO-CH 2 CH 3 

7M>75 Rb^tt (1 > 

H 3 C-^^-S0 2 NHCO~NH(CH2) 3 CH3 

7W>75 Kfb^&J (2) 

H3C- 0 K S0 2 NHCO-OCH 2 CH 2 CN 

^M>7S K-ft^fcl (3) 

HaC-^^— so 2 nhco-cx:h 2 ch 2 ch 3 

XJUtO^S Nb£1* (4) 

;wu*>7£ hMb^fe (3) mi 

[0 0 7 7] **BHfcffli^4SC ( P ) t?«**i«x;u* 
>7 5KRSH*(4* i) TfBit (q) -e*S*l*-fV> 

S7 5 e/^y-iuflKo^wicstt^s^-r-sft 

*fc*JE«S***\ i i) TfBit (r) r*S*4xftX 
[0 0 7 8] 

[<bi 7] 



o 
1 " 

R — S — NCO 

II 
o 



o 
1 " 

R — S — NH 2 
II 

o 



(q) 



(r) 



[0 0 7 9] TfiESt (q) T-mZtlZX)^-)^ Vv 

7*— Mb^rtti Lxit p - h;ux>x;^-;L,-f vi> 

I*. y*y — ;k x£y— :fp/*y— n-^p 
tfju7;u=i— ju. :?£y— 'OSiy — ju. ^-9-y 
— ^ £ y — ;u N if b>v7>t 
KU>. h ppx^y — )i,m(D=ES x^u 
>yg=]— ;k ^neu>^U3-;k i. 
yt- >U> *°U ^p tf U>^'J a— ;uSif(Dv^— 

x£>^;*-— ^P/^5 1 ^— ^>v>;u 

(4 N if;b7$>, ?Pt>7S>, ;u7 ^ n 
-?f;i,7 5>, ^<>v;u7 ^ >> 7— ^^p-y-y 

fl^>v7 5>«CifA<«^-e#4o i7 5 KiLtttT 
-tr h7S h\ ?Pt 9 t>7S h\ XfT'J >17S K£ 
t*A<fiiJ*t?#-So v^y — /Ut LTI4. h'J^f^V7 

[0 0 8 0] it (p) T***l*fb**£±asa> i ) CD 

;&?4-e»ft«^ it (q) t-ajtiS^^-MVv 

T*— Hb**iJStt**ft^«!ia)fi[tl*. it (q) T' 
S*+Lftx;U/1>x;u^ Vv7^- Mb^'t'tfW V y7 
h*t. 7;u=i— ;u. y;u^^^>. 7^x 17 

)\,7\s-)i,4 v*>7*- Hb$*tStt**<b$*i:*a 
[0081] it (p) r*is*i5^*>75 kr## 

£±S£Oi i) Ojj&Vtohm^ it (r) "C?***tft 

x;U7f>>7£ hMb^feii: LTlip- h;ux>xju*>7 
tt. 7tf;n?p'j h\ ^Pt°7h-;u^p'J h\ 

[0 0 8 2] it (p) -C«**l4X;U7t^>7 5 KR»tt 
14. it (r) -C«**l«XiU*>T5 hMb^«0)7 5y 

lzx;u*^jUT5><b*ttt»/\py><btttSl«L, 
5 0-1 0 0°Ct\ 2~ 1 0B#Pb1J£JSS1*£;I£Iz£o 

[o o 8 3] it (p) T*S$4xftx;U7t->>7^ KR»# 



I*. *y5L/*>*»1 ooil«l:»Lt, o. oo 

5- 1 oa*«(DffiH-ei£ffl-r«<D*<»SLt^ o. O 

0 5ilSPJ:y'MLNt+^IMl«#bW^ 
1 0M»*y*i*il?»£Stt*<S<tt*. * 
fc, it (p) (7>^<(7)^^%jlil£ B B H 14<D1b'&^Tfc^/c 

[0 0 8 4] g) W«tfX-7X<b6« 

»* L < U- Mb^'Unfft 

— Mb*** l<i*^u^>^u7K'j^— 1 oosasu 

ICfcfLT. »SL<f** 0. 001-5. Ocfcy»*L 

<ii. o. i-2. ommu^zv&o 
[o o 8 5] *5BW<d«»d) ©*juj|«5?-f == Mb** 

tt % r1 N = C = NR2"-e***lSft^**Scktf7K l J* 

jUTt-Cv-fs Mb**<D«ffc-c. — IHb*»a>$M 5 K<* 



r1 n = C = NR2 

v^PA+vJl/i, ^Ji,?* u y x^;us-eft 
£ Q *f$L<!4. TIBS (s) ^JWvv^P^ 
•>ju*uu#??-f s K (ddc) % jSp°p«x$/^y-;i, 
i *a<JBi*&*iS 0 

[0 0 8 7] 

Mb is] 

^ ^ — N~C=N ^ ^ ' • • ( s ) 

[0088] (2) tKu *ju#^-f 5 Mb**i*. flite 

(DT% TIB-®5e (t) T*S£*l£<b^-eftoT. ^ 



[0 0 8 6] (1) =£J 1j)\,7$*s<< 5 Mbl 



OCN~ (R6 -n = C = N) m - R 7 
yb»fb>i, p- + y'JL/>S, v^P^vL/ 



N CO ■ ■ ■ • ( t ) 

'J/If l/>St^§o ml*. 1 ~ 2 O. 1 ~5-£r 

ft4©6WSL^ 0 mA<1 -2 OCDtKU^^U^v^ 5 K 

*;u7H>iia)l«ffi*+»icfT5L*o 

[0 0 8 9] *(*0«te. 7K^MD I CD*;U7Kv-f s Mb 

Mb i 9 ] 



ocN 4~0- CH 2-^0- N=c=N 

ocn^ch 2 h0)- ch 2- n - c = n ^ ch 2^O^ ch 2 — NCO 
ocn^ch 2 -<[^ch 2 -n=c=n^ch 2 h3^ ch 2— N co 

OCN-^-C 3 H 6 -N=C=N^ C 3 H 6 - NCO 
0CN-(-C4H 8 -N— C=N-^C 4 H B -NCO 



[0 0 9 0] fitted v-f Vy7*-h^irfy>f £ K 
<bLT»e>+t^7KU*;u7H^^s Mb**a>«jftii\ » 

;U- 1 -7i-Jl/- 2 -7t-sX*U> - 1 -^"^v K^<Z> 
ttflt * ffl I* T M;ST 1? £ J£ $ it X m & Z t V £ 4 o 
[009 1] JSfEl^fflL^BIWJS^-r VS/T*— L 



T(4, ^Wfl/>y^Vy7^- h (HDD , -f 
V*P>v-f vS/T*— h ( I P D I ) . 7kiSMD I 
(H12MDI) . +y'Jb>yy^Vy7*-h (XD 
I) WSWtftSo flgJ»&i?-f Vv7*-hSffl^ 
St. 7K^. *;U7t?*S/;Mb^*fcO)Slttt35<*ffllS-f 

[0 0 9 2] MKlfev-f Vi/7*- hC0^;U7fCv^ ^ K 



I*. dWJ-A) <OtK'J-< Vv7*- Ht£*ti L< li^U 
£ V^U/KU^e— 1 o oMSPlcftLO. 1-1011 
»T?fc.6C£*<»*l,lV&<. 1 ~4S»S|S<h-f -Sxh^ 
A<«LIV IE£*£C©®Hfc<fc LfccDI*.. O. 1 Si 

[0 0 9 3] -&%ft>ls? ^m&tftotPtZte. & 

■Sim*. Lr»saian-r««$*&4. la^ l, 

CCDJ: ; 5fcigi:7K#lc £ fco-C, $§fiEfe(DBtM$S1±A<<S 
"FT ft. 7K'J*;U^V'f£ Rb^ttOttJl 

lis lffftRtl=7Mf=«f V£t7*— hSmoKflK 

„ 7 OH 
Hi 



+-9- V 'J v >JgCDgfHi £ ffi it L - *llc# o r £flM»Jft*< 

aKT-*-*f=tf>» a;u7t?i?-f 5 hMb^^i-cjiffiLr^-r 

[0 0 9 4] (3) eX^^r-y-V'J V^'J^/M^V^f 
5 Hb^ttl*. fl&JteSr^-f Vv7*— h£*;i/7Kvf 5 

i/'j v><b^T-£rfSLTf# &0>t% ties 
(u) -eS£;ii£ib^rtiT*fco-c, K«rg3iasfcj:i;* 

[0 0 9 5] 

Hb2 o] 



0 ' ^ ) ^0-C-n4R 6 -N=C: 
R^R 9 



H O 
=N-)-R 6 -N— C-O' 



.N O 
R R 8 



(u) 



[0 0 9 6] :ct', r6 i*, Bt^tl&i ~ 1 0©7^+ 

+7u*-t?fc-i><, mi*a*iicii, x^u>s, 

U>S, p-+v'JI/VS> n^s^r->u>S v ^e;u 

[009 7] R7 I*. Kl?S2~6jft57^+L/> 
OH 

q' Vl— 0ClIl-4<]>-CH 2 -O-N=C: 



sic. #*ds^ tttmmi &.±£m?&T)i,*j^ m 

fft2&5~7 Jfif4Si^a7^+JH, StSt&e-l o 
^tl)7 l J-^It'feS, ml*. 1~20.!f#IC1~ 
ST'&ftCD^iff^LlV mA<1 ~2 OCDtf'J 
S K^ffll^fflt. &*CDff?£t£l::fB#£-5-7L&7j<:$K 

wrom^s -eihto e> *i t cd i t*co s £ ± if •=> *t 

[0 0 9 8] S<*0IJI*s 

Kb 2 1 ] 

HO / — \ 



if<i}1))\,Tfc<}-< 5 h*<&3fc3S£N-t Kn+*>- 1 , 3- v>1b^-?l*gi L/c tCD. 

V^it-£toT'&mLtzt,<» (7Kj£MD I ^14 Mb22] 
p Q D ) . iKLMiH D I <D*;U;1?S?-f 5 RbA^I£#£;lt£ 

OH HO 

3 r_A N -^ OCN-(-CH 2 — 0- CH 2- N=C = N ^ CH 2 _ C) _ CH 2 — NCO 




T'&2*lZ*mX D I fctta* Kb 2 3] 

OH HO 

( f^ N ^OCN-^-CH 2 -Q>-CH 2 -N=C=N-} Si CH 2 -<0 > - CH 2— NCO 



OH HO / — \ 

ON—- OCN-(-C3H e -N=C=N-^ r C3H 6 -NCO ^ ' u 



OH 
II I 



HO 



/ — V 



0~N~~- OCN-f-C 4 H 8 -N=C=N-)^C 4 H 8 - 



I " O 



ml*. 1~20«-jK*\ ) 

#3*lf ibft-S. TK^MD I^ttrSu TkjSXD I 

[0099] fxt+^yj v>*°'J v-r £ Rb 
^3CD§Uitl3\ 0"J*.l*\ i ) Bin* 

■t±Tt#fcU. 3 ->^;u- 1 -Z>x.—)\,-2 



1. s-^-^-y-yj-^vib^. •flJx.fiTfSit (v) -e 
> it-Sty 

[lb 2 4] 



(v) 



(iC^. . R8 t$£VRV li. ±IB5C (v) iclBtE 
[0 10 0] i£. 7\i')±)^i>^ Z Klb^tfM V*> 

r *— h S 1 v* <) v ><ts*j&<»*8ftf:: * <fc 

3 1 c jl £ L T & (S £ # T ft & Ci A< X' £ Z> „ 
[0101] KJ£l=m**mift»s5M hi L 

Tl*, 'vW?U>v-fVv7^-h (HDD . -< 
V*P>i?-f VvTt- h ( I P D I ) , 7k^MD I 
(H12MDI) . +v'JU>v-fVy7^-h (XD 
I) l¥A<ttS6<JT?fc£>o IKtevWVv7^-h^fflU 
-Si, ?K#, *;U7K*^;Mb#^i<&£l£ttA<^#J&v 

[0 10 2] SJSI-fflL^N- t KP*v7^- 
1. 3-7T*WJV^it-&tok LTI*. 
lit 2 5] 



ti?^N-bKQ+vif;i,-2- (i-p^u:? 
-1. a-t+t^JvX 

[<b2 6] 



tS$tl^N-t h'P+->If;l/-2-7i-^l/- 1 , 
3 - * • J S5 If f, ft ^ „ 

[0103] s?>7K'J*;u»1«i?-f s hMb 

^fcii^u* ^^utK'Jt— 1 o oSfiSBi-fctU o. 

i~io. omssu. ftizo. 3~3. osigpTfei) 

Ll\> ffi-&3£ croffiHrti LfccDI*. 0. 1 
**»**T?l4BS , «S3ei*36<«TL, 10. OMSPifg 
T* y ft? S&3c5Et£ AMST-T -5 T? fe -5 „ 

[0104] *%w<nm&Lm-s.. v.±<Dit-&®)<Dmi~. 

[0 10 5] %mM£ «»AJU5/^A. *— # 

*U>, -tf^-v-f h. ^r-fVO±, Mf-JI/^h 

^b t* - 'J -r>^Bi/ \VU— > 

mttm\f hit. *fci*;i^-LT^ffl-r-S)CiA< 
[0106] *§£BM<Dmj$.mtP§&\ : £m^Tt&< . » 



[0107] uimmtLT\t. man* v*<? ?)\,?* 

U— h (DOP) , isJ^JUZPZ U— h (DBP) , v 
"p^'J^yf U— h (DLP) , v?fM>v;i/79 
U-h (BBP) , ^sJ-^JUTS?*— K v-fVrv 
JUT'S?"*— K h >)7l-5T)V7*Z.7Ji— K h'JX 

Ot°W 7t77l-h, Tvfcf^&^P tflsls<f<) 3 

•5. f^V t-P tf— tt^-Mt LXlts XTPi?JU (B* 
UPvAttl) . ^i-X/n'p^ (ffi^bfiEttS) 
i*lf Set 

[0108] &nm±Mt Lx\*-m~. m^mr^^ 

it. "r^^^ms. 7i>-J«, fJ^>-7i> 

[0 10 9] *^BJ(D-;-«t7U'S'>^f^mJiE!feiroM 

[0 110] #S§BJ3<D$l>£^©$?£LlM5iJlcl;j:. 1UT(D 

[1] A) ^J^VvT^-Mb^^lXli^U* 

B) **+l-l/'J vMb£#li:J*»C) Ife) *;Uh 

- h;ux>x;u^-;n' vv7*- h<t^^*^b^ 
^fcJ:0:BSIHb^<!:(D;I^#ifcSLx|i#to^l. fc£>tf 
l=S¥g) m^if^Xit^<J)it^m^^U< <tt 1 
ja±Si*>t-Slb^-efc6i§£ 0 ccs^^ii. 1^1- 

5, *?£L-<I*. fi£#A) 1 0 0Mg|5IC*tU B) 
0. 1~20SiSP, C) O. 1-5. 0SSSB<k-f-5 
(DA<££Lfc&i?fc*iIi<btt£#60>lca£ L^ 0 

[0111] [2] -ttfitfJiiS/dc^ [1] l=. ££>lc/5£ 
#D) <7);b;U7t^-r 5 hMb-&tl^^*f ^MiS^o -0) 
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